In 1914 the write~l presented a paper on the Etiology and Prophylaxis of Tuberculous Laryngitis. It was then stated that an intensive study of laryngeal tuberculosis presented so many important aspects that its results could not possibly be detailed in one 'paper. It appeared to the writer that the subject could more profitably be discussed by dividing it into sections, and this communication will therefore be devoted to the study of the clinical pathology of laryngeal tuberculosis.
In 1914 the write~l presented a paper on the Etiology and Prophylaxis of Tuberculous Laryngitis. It was then stated that an intensive study of laryngeal tuberculosis presented so many important aspects that its results could not possibly be detailed in one 'paper. It appeared to the writer that the subject could more profitably be discussed by dividing it into sections, and this communication will therefore be devoted to the study of the clinical pathology of laryngeal tuberculosis.
It can readily be seen that a thorough knowledge of clinical pathology is fundamental. Without a full conception of the vanous phases and course of a lesion, we are scientifically unable to prognosticate and treat a disease.
. 'The prognosis of laryngeal tuberculosis, although not easily ,determined, depends on' many influencing factors: the pul-monary lesion, general condition of the patient, site aryd extent of the laryngeal lesion, early diagnosis, character of treatment, etc. To the author, however, it seems that one of the major influencing factors is the character of the lesion itself. Dr. Robert Levy2 of Denver says: ','The advent of laryngeal complication. adds to the gravi~y. ·of the prognosis., This. sta'tement applies only to those cases in which the nature of the complication is of the rapidly active Itype with marked edematous swelling and abundant tubercles." He further states that "in that form of laryngeal tuberculosis in' which there is little or no tendency to ulceration, the form characterized. by more or-less firm infiltration, the progress of the general disease is not materially affected ." In the above quotation regarding the prognosis, the weight attached to the character of the lesion makes a strong impression; its importance could not possibly be exaggerated and is in accord with the author's views. In pulmonary tuberculosis ,one is immediately impr~ssed by the .difference in gravity be-, tween a case of acute tuberculosis and fib~oid phthisis, because of the difference in pathology. Similarly in tuberculosis o'f the larynx, in addition to a consideration of all dther factors, an attempt should be made at arriving at a prognosis by taking into account.the P3;thology. ' The author's experience has taught him to classify laryngeal tuberculosis as acute, subacute, and chronic.
THE ACUTE TYPE (Figures 7 and 12) , the least freq4ent of the series,' is characterized by a soft edema of the larynx with a marked tendency to ulceration. It may begin acutely or else follow the subacute or chronic type. It, usually occurs in advanced pulmonary cases, often in moderately advanced, and occasionally in th'e incipient cases: There is little or no tendency to fibrosis, and it therefore takes an acute course. Nodules, consisting of tubercles, can often be seen projecting above the surface ,of the mucosa. When the tubercles caseate, they give rise to ulcers, Ouring the stage of caseation the nodules often coalesce with the production of extensive ulcerations. The patient usually suffers froj11 marked hoarseness or aphonia, sensation of fullness in throat and irritation with constant desire to cough and expectorate. Dysphagia is of common occurrence,'and may be very pronounced, depending 'largely on the location and character of the ulcerations. With the patient in good general condition it may run its course, become subacute and occasionally arrested, but in g¢neral the lesion , is hardly amenable' to treatment. ,As to prognosis, the life of the patient is generally from six toeighteel1 months. It is often a terminal condition in advanced pulmonary cases, especially in those that are overwhelmed by the toxins of thẽ ubercle, and that have completely lost their acquired immunity to the disease. This is prob~bly the type which the older writers had in mind whel1 speaking of laryngeal tuberculosis as the "death warrant.".:, , THE SUBAcUTF: TYPF: (Figures 1, 2, 3, 4, 5, 6, 9, 10 and 13) is characterized by a pseudoedema of part or parts of the larynx with a moderate tendency to fibrosis. It may begin as such or else follow the acute or chronic type. It. takes a subacute course, has a tendency to fibrosis, and is usually benefited by treatment: Papilliform infil~rates and soft polypoid eXCrescences usually belong to this type. The local symptoms may be slight or moderate, depending largely on the extent and site of the lesion. Hoarseness as a rule is present, particularly when the true vocal caras or the interarytenoid sulcus is involved. Dryness in the larynx is usually complained of, especially when the fibrosis is extensive. With the patient in good general condition it runs its course and may become completely arrested. The prognosis as to life and voice depends much on the patient's general condition and on an early diagnosis. With proper treatment the prognosis in the average subacute case is favorable.
THF: CHRONIC TypE (Figures 8 and 11 ), which offers the best outlook, is characterized by firm infiltration of part or parts of the larynx, with a marked tendency, to fibrosis and healing. The lesion, due to an excessive proliferation of connective tissue cells, is usually limited 'in extent in the affected areas, andmay remain so for an indefinite 'period. These patients suffer very li'ttle, and often, with the exception of occasional dryness in the throat and slight hoarseness, have no symptoms at all. For this reason this type is very often overlooked. 'The prognosis as to life and voice is very good, and unless it takes on a course of the acute or subacute type, will have very little influence on the pulmonary condition. 'Tfle diagnosis of this type,however, is of major importance. The patient should be told of the condition, so that the proper measures may be taken. Abuse of the larynx will often modify its course, while with proper attention this condition will usually remain secondary to the pulmonary lesion.
The three above described types, although one may follow i or precede the other, are undoubtedly distinct, and it is highly essential to differentiate them on account of the bearing on prognosis and treatment. As a rule, more than one examination will be required to make the proper diagnosis and to determine the course of the disease. The author has therefore observed and studied one hundred cases of laryngeal tuberculosis over a period of three months to two years, and has carefully noted the affected parts in detail. Only those. cases that presented a laryngeal lesion without doubt, and only those that offered an opportunity for a complete examination, were included in this study. Otherwise the cases were not especially selected. . All cases were examined by indirect laryngoscopy. Where the character of the lesion was still in doubt after the examination with the ordinary mirror, a magnifying laryngoscope was used, thus eliminating possible errors.
The result of this study will now be given in detail.
SEx.
Sixty-four of the patients were males, while thirty-six were females. These figures do not express the comparative frequency of tuberculous laryngitis in the sexes. In past work the author found tuberculous laryngitis one and a half times as common in males as in females. AGE. Fourteen of the patients were between fifteen and twenty years of age, only one of these being. fifteen, and the rest over eighteen. Fifty-three of the patients were bet\yeen twentyone and thirty. Twenty-Qnewere between~thirty-one and forty, while twelve were between forty-one and fifty. The~ajority of the patients, therefore, were between twenty and thirty years 0"£ age.
EPIGLOTTIS.
PATHOLOGY OF TUBERCULOUS LARYNGITIS.8Q7
SPUTUM.
The sputum Gontaim:d tubercle bacilli in all cases. PULMONARY STAGE.* Twelve of the patients were in the incipient stage, fifty-nine in the ,moderately advanced, and twenty-nine in the far. advanced. As only about fifteen per cent of our cases are in the advanced stage, the reason for the apparently lesser frequency of laryngeal tuberculosis in the advanced cQses is obvious.
LARYNGEAL STAGE. t
Sixty' cases showed early involvement of the larynx, and were classified as stage one; thirty~three cases showed moderate involvement, and were classed as stage two; while seven cases had an advanced involvement of the larynx, and were put into stag~three\ The high percentage of early involvement shows the importance of examination of the larynx 'in all cases of pulmonary tuberculosis. If the larynx is examined ofl.ly when ,the patient complains .of marked symptoms, the probabilities are that the lesion has already passed its incipiency and is in an advanced stage. Symptoms are usually absent or very slight during the early stage of infiltration, and only by·thorõ ugh search may early lesions be detected. '
CLINICAL TYPES.
Nine of the cases were of the acute type, fifty-two of the subacute, and thirty-nine of the chronic. The low percentage of the acute type is partly due-to the fact that only seven or eight per cent of all the cases in the sanatorium are bed patients.
The epiglottis was found clinically normal in sixteen of thẽ ases, marked congestion was observed in forty-two, and although considered pathologic, was classified as iluch but not as clinically tuberculous. The author has no doubt that if mic ro'scopic sections were taken, at least some of these would be ·Pulmonary stages according to the Classification of the National Association for the StUdy and Prevention of Tuberculosis.
tLaryngeal lesions classified according to author's classification. Annals. of Otology, Rhinology and Laryngology, December, 1914. found tuberculous, although clinically they. appeared to be catarrhal ' Anemia of the epiglottis was present in fourteen cases; and here the author wishes to call attention to the apparent infrequency of anemia as compared with congestion. Inmost of these cases the anemia was dnly a local manifestation of the general anemia and not of any pathologic process per se. Slight infiltration was detected in twenty cases. Marked infiltration in three cases, while marked infiltration with single or multiple erosions was present in five cases. The site of the involvement was either at the rim of the epiglottis or else at the cushion. Ail the lesions were bilateral and more or less diffuse. Only ont case presented an infiltration limited ,to the right side and to .the lingual surface of the epiglottis.
( Figure 6 .) In two cases, with the exception of slight interã rytenoid hyperplasia, the infiltration was limited to the epiglottis.' Thus it is seen that clinically, of the one hundred cases examined, twenty-eight showed an involvement of the epiglottis.
INTERARY'1'ENOID SPACE.
The interarytenpid sulcus was found clinically negative in five cases. Four cases showed a congestion. Slight infiltration was ob~erved in forty-one cases, while twenty-five cases exhibited marked infiltration. Infiltration with erosion was observed in eighteen of the cases. Papillomatous growths were noticed in .six cases, while otIe case showed a tuberculoma. (Figure 8 .) The patient with the tuberculoma gives a history of about five years' duration. He has been observed by the author for the past tJo years with apparently no change in lesion. From. the above, then, we learn that of the one hundred cases studied, ninety-one showed more or less involvement of the interarytenoid sulcus. This frequency of occurrence is easily explained by the fact that the interarytenoid space is a vulnerable point, due to its location and ahatomic a.rrangement, making it subject to more traumatism than any other part of the larynx~The infiltration was generally of the broad base type, and usually confined to the middle of the sulcus. The color varied from a grayish tint, to the redness of congestion. In a large number mucopurulent secretioncould be seen adhering to the space. The "median fissure" was fre-quently observed, while the "lateral furrow," as described by Casselberry,3 was quite common. The infiltration was limited to the space in six cases. ARYE·PIGLOTTIDEAN 
FOLDS.
The aryepiglottidean folds were found clinically negative in sixty-two c~ses: Eighteen of the cases showed a bilateral con" gestion. Bilateral infiltration was present in seventeen cases. One case presented unilateral infiltration of the right fold, while in another the infiltration was limited to the left fold.
In one case of the acute type both folds were markedly infiltrated and eroded. Thus we learn that infiltration of the folds was present in twenty cases. Of the twenty affected cases, eleven were in conjunction with a bilateral infiltration of the arytenoids. Four were associated with an infiltration of the epiglottis and arytenoids. One in, conjunction with epiglottidean involvement. While the remaining four occurred together with involvement of one or more of the following struc-.tures: the interarytenoid space, ventricular bands; and vocal cords or processes. The above would seem to suggest that the folds are affected mainly by extension from the arytenoids or the epiglottis, land that the infiltration very seldom originates there.
ARYTENOID CARTILAGES.
The arytenoids were found clinically normal in thirty-six cases; eight of the cases showed a bilateral congestion. Bilateral infiltration was noted in forty of the cases. Unilateral infiltration was observed in twelve instances-eight of the right arytenpid and four of the left. Marked bilateral infiltration with erosion was noticed in three, while unilateral infiltration with erosion 'was seen in one. We then note that fifty-six of the series showed more or less infiltration of one or both ary~e noid cartilages. Of these, forty-three had bilateral involvement, while in thirteen only was the infiltration limited to one side. Its high frequency of oq:urrence can partly be attributed to the prominent part played by the arytenoids in all expiratory acts, as in phonation, coughing, ,sneezing, etc.
VENTRICUl,AR BANDS.
The ventricular bands were found clinically normal in sixtysix cases. Seven cases showed a bilateral congestion. In fourteen of the cases a bilateral infiltration was observed, whlIe I unilateral infiltration was seen in twelve cases-four on-the right and eight on the left. One case presented a marked bilatral infiltration with erosion. Thus twenty-seven cases showed affection of the ventricular bands. It was also noted that the infiltration of the bands was generally diffuse.
TRUE VOCAl, CORDS.
The true vocal cords were found clinically negative in thirtyfour cases. Twenty of the cases presented a bilateral congestion, while a unilateral congestion was noticed in four casesfwo of the left cord and two of the right. Slight bilateral infiltration was observed in eleven cases. Slight unilateral infiltration in three, all confined to the right vocal cord. Marked bilateral infiltration was observed in seven cases, while marked unilateral infiltration wacs seen in two-one of the right and· one of the left. Bilateral infiltration with erosion was observed in twelve cases, and unilateral infiltration with erosion was seen in seven cases, four of which were of the right cord and three of the left. The above shows that forty-two out of the one hundred cases studied showed involvement of the true vocal cords. Of these, thirty were bilateral while twelve were unilateral. The vocal processes were found to be affected early in the disease, and therefore were studied separately. Thirty-one of the cases presented a clinically normal appearance, while nine showed a bilateral congestion. Bilateral infiltration was observed in twenty-seve'n cases, while nine cases showed unilateral involvement-seven of the left and two of the right vocal process. Bilateral infiltration with erosion was observed in seventeen cases, while seven showed unilateral infiltration with erosion, of which five were of the right and two of the left. Thus we see that sixty cases out of one hundred showed involvement of the vocal proc~sses, of which forty-four were bilateral and sixteen unilateral. The above indicates that the vocal processes were affected about as frequently as the aryte-noids. It is of interest to note that affection of the vocal processes was associated with involvement of the other parts of the larynx, as follows.: with the true cords in nineteen cases; with the arytenoids in eleven; with arytenoids and cords in twenty-one; and with the interarytenoid sulcus in nine. The proximity of the vocal processes to the arytenoids, true cords and interarytenoid space with the consequent trauma it is subjected to would readily explain the high' frequency. of involvement.
The foregoing discussion may be summarized as follows: 1. A clear conception of the nature of a lesion is of utmost importance. Without it we are unable scientifically to prognosticate and treat a disease.
2. The character of the lesion is one of the chief determining factors in prognosis. 3 . In tuberculosis of the larynx the pathology does not differ in any way from the pathology of tuberculosis of the lungs. 4 . There are three distinct types of laryngeal tuberculosis: acute, subacute, and chronic. 5 . Cases of the acute and subacute type have symptoms referable to the larynx, and the diagnosis, as a rule, is easily made. On the other hand, cases of the chronic type very seldom suffer from annoying symptoms, at;ld only on close scrutiny can the lesion be detected. 6 . One of the important conclusions arrived at is that the frequency with which a part is affected is in direct proportion to the' amount of trauma that part receives as a result of its location and its fuctional activity. The above is fully corroborated by the results of the study presented, in which it· is shl)wn that the most frequent site of involvement is the interarytel'lOid space, followed in order of frequency by the vocal processes, arytenoid cartilages, vocal cords, ventricular bands, aryepiglottidean folds, and epiglottis. Between 15 and 20 , .. 53 Between 31 and 40 .. 21 Between 41 and 50 '.. 12 Total. .. 40 Infiltration right and lefL. . 60 100 .. 11 With arytenoids and cords. .. 21 With interarytenoid sulcus. Apparently Cured.-AII laryngeal symptoms absent for a period of two years under ordinary conditions of life; the physical signs to be those of a healed lesion.
Arrested.-All laryngeal symptoms absent for a period of six months; the physical signs to be those of a healed lesion.
Apparently Arrested.-All laryngeal symptoms absent for a period of three months; the physical signs to be those of a healed lesion.
Quiescent.-AII laryngeal symptoms absent for a period of two months; physical signs stationary or retrogressive.
Improved.-Laryngeal symptoms lessened or entirely absent; physical signs improved or unchanged.
Unimproved.-All essential symptoms and signs unabated or increased.
CLASSIFICATION OF PULMO:-JARY TUBERCULOSIS ACCORDING TO THE NATIONAL ASSOCIATION FOR THE STUDY AND
PREVENTION OF TUBERCULOSIS.
INCIPIENT.
Slight or no constitutional symptoms (including particularly gastric or intestinal disturbances or rapid loss of weight). Slight or no elevation of temperature or acceleration of pulse at any time during the twenty-four hours.
ExpectOration usually small in amount or absent. Tubercle bacilli may be present or absent.
Slight infiltratitm limited to the apex of one or both lungs, or a small part of one lobe.
No tuberculous complications.
MODERATELY ADVANCED.
No marked impairment of function, either local or constitutional.
Marked infiltration more extensive than under incipient, with little or no evidence of cavity formation.
No serious tuberculous complications.
FAR ADVANCED.
Marked impairment of function, local and constitutional.
Extensive localized infiltration or consolidation in one or more lobes.
Or disseminated areas of cavity formation.
Or serious tuberculous complications. 
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